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)&,%) ! "*%+%, VU# GgXUSW^YUUL^\ \bU\bVVg DO[SX]OSXOX UbX]h
bVS ,%) ! "- TL . VU# HLV_SLSULSXOX \gXUS Gbb\\^Y[LUbV_h
*&- ;WRTPLVWUPWWVRNUHV
=^Y[WS]^\& TK _ONOXVKK]^VK\UOVWSOX ]^VYU\OXK YX WKRNYVVS\]K K[_SYSNK _O\SW^Y&
NY\]^WKX XaUa]SVKX UYUYXKS\PY\PY[SU^Y[WS]^\% _O\SW^YNY\]^WK\\K ]KZKR]^_K
XO]]Y\ONSWOX]KK]SY% ^^\SOX ZOV]Y_SVTOVaX XaUa]YSWOXZS]OSNOX TK VS\d]YSWOXZS]OSNOX
_KSU^]^\ _O\SW^YNY\]^WKX PY\PY[SZS]YS\^^]OOX _^YXXK +)*. TK O[SVKS\]OX ]OY[OO]&
]S\]OX U^Y[WS]^\_KSR]YOR]YTOX _KSU^]^\ _O\SW^YNY\]^WKX _ONOX VKK]^^X’ EK[UK\&
]OVV^] ZOV]Y_SVTOVaX U^Y[WS]^\]K _dROX]d_d] ]YSWOXZS]OO] Y_K] _SVTOVaUda]dX]eTOX
W^^]YU\O]% \^YTK_aeRaUUOO] \OUd VK\UO^]^\KV]KK] TK UY\]OSUY]’ 8[S U^Y[WS]^\]OUS&
TeSNOX W^^]Y\OXX^\]OO] YX ]OR]a K\SKX]^X]SK[_SYSNOX ZO[^\]OOVVK #]K^V^UUY .$’
HL^V^UUY .’ <^VL^\Tg[_OX LV^OOX UYUYXLS\PY\PY[SU^Y[WS]^U\OX W^^]Y\OXX^\]OO]’
_’ +)*. GUOX * _’ +)*. GUOX * _’ +)*. GUOX * _’ +)*. GUOX * _’ +)*. GUOX * _’ +)*. GUOX * _’ +)*. GUOX *
&1%* ! &+)%1 ! &*) ! &,) ! ) ! &*) ! &*. ! &+. ! ) ! &*) ! ) ! ) ! ) ! &+) !
HOYVVS\^^\KRNb\U^XXL] H^[_O]^Y]LX]YDOV]Y_SVTOVb ?L[TL]LVY^\ <LTL& TL VYWL&L\’AO]\g]LVY^\
*+ %(/*&,+&&, 3+.5/(016*’0*2*0’, /&.-/11’)&  !# 4 "!!$
, E^VYU\O] TK XSSNOX ]K[UK\]OV^
+&) 8WOFWUM[TXHQ XFOWPF%FOWHLGHQ NRNRQFLUIRUIRTL%
NWRTPLVWU
5SXO]K\OVK\UOVWSOX W^UKKX :^VK^\Td[_OOX UYRNS\]^_K UYUYXKS\PY\PY[SU^Y[WS]^\
]^VS\S YVVK *-)) UQ K&*% TY]]K Td[_S \KK_^]]KS\S Ra_dX ]SVKX #BUYU KVVO -) cQ V&*$’ @aUaSXOX
:^VK^\Td[_OOX UYRNS\]^_K _^Y\S]]KSXOX UYUYXKS\PY\PY[SU^Y[WS]^\ YX XYSX +1.) UQ’
D^^[SX UYUYXKS\PY\PY[SU^Y[WS]^\ #XYSX *1)) UQ K&*$ \aX]aa =Y\UOXTYOX _KV^WK&
KV^OOV]K% TYUK YX ZSX]K&KVKV]KKX Wae\ \^^[SX KV^OS\]K #U^_K /$’ ?^SV]K _KV^&
WK&KV^OSV]K \aX]a_d U^Y[WS]^\ _KSR]OVOO +))&-)) UQ K&* _dVSVVd’ :OSXdVKRNOX VdRS_K&
V^WK&KV^OOV]K TK :OSXd\^YX YTKX Y\K_KV^WK&KV^OOV]K W^YNY\]^_K U^Y[WS]^\ OS
\^Y[KKX UYRNS\]^ :^VK^\Td[_OOX _KKX Y\K \SS]d ZSNd]]aa :OSXdVKR]OOX’ :OSXdVKR&
NOX ZSNd]]aWS\Z[Y\OX]]S VK\UOVWSOX W^UKKX YX XYSX .) "’ ?KX]O[OOXTd[_OX ZSNd]&





























?^_L /’ <^VL^\Tg[_OOX UYRNS\]^_L UYUYXLS\PY\PY[SU^Y[WS]^\ _LV^WL&LV^OS]]LSX’
=KSUSVVK _KV^WK&KV^OSVVK \^^[SX U^Y[WS]^U\OX KSRO^]]KTK YX WKK]KVY^\% TYXUK Y\^^\
_KSR]OVOO /+ " TK 02 "3X _dVSVVd’ =Y\UOXTYOX KV^OOVVK WKK]KVY^NOX Y\^^\ U^Y[WS&
]^U\O\]K YX ZSOXSX% /+ "’ A\K_KV^WK&KV^OSNOX U^Y[WS]^\Y\^^NO] YX O\S]O]]a U^&
_K\\K 0’ DO^[KK_KU\S \^^[SX U^Y[WS]^U\OX KSRO^]]KTK YX V^YXXYXR^^R]Y^WK% TYXUK
Y\^^\ _KSR]OVOO *+ " TK +- "3X _dVSVVd’ :KTK&K\^]^\ KSRO^]]KK ,&/ " _KV^WK&
KV^OSNOX U^Y[WS]^U\O\]K’






















































































































?^_L 0’ <^VL^\Tg[_OX _LV^WL&LV^OSNOX UYUYXLS\PY\PY[SX U^Y[WS]^\VgR]OO]’
FKV^WK&KV^OOX ZSX]K&KVKKX \^R]O^]O]]^ UYUYXKS\PY\PY[SU^Y[WS]^\ U^_KK _KV^WK&
KV^OOV]K ]^VO_KX _ONOX !_dUO_aa]]d!’ =Y\UOXTYOX _KV^WK&KV^OOVVK W^YNY\]^_K
U^Y[WS]^\ YX RSOWKX aVS +) UQ UW+ K&*’ ?^SNOX Y\K_KV^WK&KV^OSNOX YWSXKS\U^Y[&
WS]^\ YX _K[\SX UY[UOK’ @SS\]d \^^[SX UYUYXKS\PY\PY[SX YWSXKS\U^Y[WS]^\
#., UQ UW+ K&*$ W^YNY\]^^ ?KX]O[OOXTd[_OX VdRS_KV^WK&KV^OOVVK #U^_K 1$’ :^VK^\&%
*- %(/*&,+&&, 3+.5/(016*’0*2*0’, /&.-/11’)&  !# 4 "!!$
CSUKVKXTd[_OX TK :OSXdVKRNOX VdRS_KV^WK&KVOSV]K W^YNY\]^^ aVS -) UQ UYUYXKS\PY\&
PY[SK XOVSeUSVYWO][Sd UYRNOX’ >^YXXYX]SVKS\]OX ]KS _dRdU^Y[WS]]OS\]OX _KV^WK&
KV^OSNOX YWSXKS\U^Y[WS]^U\O] _KSR]OVO_K] .&*) UQ UW+ K&* _dVSVVd’ :a_dX ]SVKX \KK&
_^]]KWS\OU\S :^VK^\Td[_OX _KV^WK&KV^OSNOX YWSXKS\U^Y[WS]^\ _YS\S YVVK UY[UOSX&


























?^_L 1’ <^VL^\Tg[_OX _LV^WL&LV^OSVVL W^YNY\]^_L UYUYXLS\PY\PY[SU^Y[WS]^\ \^R]O^]O]]^XL _LV^WL&
LV^OOX ZSX]L&LVLLX’
:^VK^\Td[_OOX UYRNS\]^_K\]K _^Y\S]]KS\O\]K UYUYXKS\PY\PY[SU^Y[WS]^U\O\]K
#+1.) UQ$ W^YNY\]^^ WKK]KVY^NO\]K #XYSX *1)) UQ$ #U^_K 2$’ DO^[KK_KU\S \^^[SX















<OSXg\^YXYTL _LV̂ WL&LV̂ O
FSULVLXTg[_S VgRS_LV̂ WL&LV̂ O
ALX]O[OOXTg[_S VgRS_LV̂ WL&LV̂ O
<OSXgVLR]S VgRS_LV̂ WL&LV̂ O
<^VL^\ VgRS_LV̂ WL&LV̂ O
?Y\UOXTYUS _LV̂ WL&LV̂ O
?^_L 2’ <^VL^\Tg[_OOX UYRNS\]^_L UYUYXLS\PY\PY[SU^Y[WS]^\ U^Y[WS]^\VgR]OS]]gSX’
%(/*&,+&&, 3+.5/(016*’0*2*0’, /&.-/11’)&  !# 4 "!!$ *.
+&* ?HOVRXLOMHOYQ FLKHWVVFPF NWRTPLVWU MF UHQ X[KHQ%
V[PLQHQ
:^VK^U\OX _KV^WK&KV^OOVVK YX XaUa]SVK\\K XYSX +/)) RK ZOV]YTK’ @SS\]d XaUa]SVK&
K[_SYSNOX TK WKKXUda]]e]SO]YTOX W^UKKX ,0 " YX Za\a_dVVd X^[WOVVK TK ZO[SX]OS\]d
\aa\UaX]ed ]Y]O^]O]KKX *1 "3VVK ZOVVYS\]K #]K^V^UUY /$’  :^VK^U\OX KV^OOX ZOVVYS\]K
WSV]OS Z^YVO] #-0 "$ \STKS]\O_K] VYS_SWWKX V^YUKX #KVVO )%. UKV]O_^^\&"$ KV^OSVVK’
=KRNOVVK UKV]O_SWWKX V^YUKX #,%)&/%) TK aVS /%) UKV]O_^^\&"$ KV^OSVVK \STKS]\OO aR&
]OOX\d +0 " KV^OOX ZOVVYS\]K’
HL^V^UUY /’ <^VL^U\OX _LV^WL&LV^OOVVL YVO_SOX ZOV]YTOX _SVTOVbW^YNY] XbUb]SVL\\L% _^YXXL +)*. TL
\UOXLL[SY\\L *’
?HOORQN[YVV\PWRGRV "KF#
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BOV]YTOX U^Y[WS]^\_KSU^]^\ YX \^Y[KKX [SSZZ^_KSXOX XSSNOX UKV]O_^^NO\]K’ =KV]O&
_SWWSV]K ZOVVYSV]K W^YNY\]^^ \^^[SX UYUYXKS\PY\PY[SU^Y[WS]^\% VYS_SWWSV]K ZSO&
XSX’ =KV]O_SWWKX V^YUKX ZOV]YTOX YWSXKS\U^Y[WS]^U\O] Y_K] TYZK 0&UO[]KS\SK _O[&
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\aa\UaX]e’ EKV_SKSUKSXOX \dXUS TK \aa\\^Y[KUaV_e Y_K] U^Y[WS]^\_KSU^]^U\SV]KKX
ZSOXSWWd] _SVTOVaWOXO]OVWd]
F;:?5&VK\UOVWSOX ZO[^\]OOVVK XaUa]SVKX \^^[SX UYUYXKS\PY\PY[SU^Y[WS]^\ W^Y&
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UKRNOX Ta[USWWdX V^YUKX ZOVVYSV]K W^YNY\]^^ XYSX Z^YVO] UYUY ZOV]Y_SVTOVaX
U^Y[WS]^U\O\]K’ EK^V^UY\\K 0 YX O\S]O]]a XaUa]SVKX% _^YNOX +)*. TK \UOXKK[SYX *
W^UKS\O] aU\S]aS\UYR]KS\O] U^Y[WS]^\]SONY] F;:?5&WKVVSX W^UKKX’
*/ %(/*&,+&&, 3+.5/(016*’0*2*0’, /&.-/11’)&  !# 4 "!!$
HL^V^UUY 0’ <^VL^\Tg[_OX _LV^WL&LV^OOX UYUYXLS\PY\PY[SU^Y[WS]^U\O] XbUb]SVL\\L TL iW^^]YU\O] _’ +)*. \OUg \UOXLL[SY\\L *’
>YNYVLOF NJ’X DOV]YTOX ULV]O_^^\ ! 3 ($- ($- %)$- )$-%+$( +$(%.$( 4 .$( EKV&
;HX[VNYOX\LUHV XLOMFV ,2+ 2- +-* .// +2, )-0- NJ
AYYUNYOX\LUHV XLOMFV /* *- ,. 0, ,/ *)1 NJ
?YUYX[V QWTPHV +0* /* *-. +*/ 1, //. NJ
EKVHHQU[ /*+ ).1 ,*) 0-- ,)* *-0( NJ
AWRMFXYKYNNHLGHQ FLKHWVVFPFV PWWVRNUHV KF ) ) ) ) ) (
NJ’X ) ) ) ) ) ) NJ
! ) ! ) ! ) ! ) ! ) ! ) !
EKVHHQU[ /*+ ).1 ,*) 0-- ,)* *-0(
;RUVHLNRLGHQ FLKHWVVFPF PWWVRU
DUYU&U^Y[WS]^U\OX W^^]Y\ &++ NJ’X + NSO +%) KF
A^^]Y\ LVU^]SVLX]OO\OOX _O[[L]]^XL &)%2 !
;RNRQFLUNWRTPLVWU QYNYVLOF *--0 NJ
DWRUL *()- NJ’X DOV]YTOX ULV]O_^^\ ! 3 ($- ($- %)$- )$-%+$( +$(%.$( 4 .$( EKV&
;HX[VNYOX\LUHV XLOMFV -+, *)) +./ .-- +/2 )-1+ NJ
AYYUNYOX\LUHV XLOMFV /. *. ,0 /2 ,+ *)1 NJ
?YUYX[V QWTPHV +-- .. *,* *2- 0. .10 NJ
EKVHHQU[ /+* )/( ,*- 0(0 +/- *-)( NJ
DLOMHOYN[YV[QQ\Q FLKHWVVFPFV PWWVRNUHV NJ’X 1 + , &-0 &,0 &0* NJ
! )%, ! )%* ! )%* ! &*%1 ! &*%- ! &+%0 !
AWRMFXY\KYNNHLGHQ FLKHWVVFPF PWWVRU KF ) ) ) ) /, .+
NJ’X ) ) ) ) &0+ &0+ NJ
! ) ! ) ! ) ! ) ! &+%1 ! &+%2 !
EKVHHQU[ /+* )/( ,*- 0(0 +(+ *,+/ NJ
;RUVHLNRLOOF UFFXWVHVVW X[KHQHP[2
DUYU&U^Y[WS]^U\OX W^^]Y\ &11 NJ’X 1 NSO 1%) KF
A^^]Y\ LVU^]SVLX]OO\OOX _O[[L]]^XL &,%- !
;RNRQFLUNWRTPLVWU X& *()- *+,1 NJ
=WWVRU %0$) !
ANHQFFTLR ) DOV]YTOX ULV]O_^^\ ! 3 ($- ($- %)$- )$-%+$( +$(%.$( 4 .$( EKV&
;HX[VNYOX\LUHV XLOMFV ,-- 1* +)0 ,/2 */- )).- NJ
AYYUNYOX\LUHV XLOMFV ., *+ ,* /* +, )0( NJ
?YUYX[V QWTPHV +0* /* *-. +*/ 1, //. NJ
EKVHHQU[ ../ )-, +0+ .,. */) *)*) NJ
DLOMHOYN[YV[QQ\Q FLKHWVVFPFV PWWVRNUHV UQ(_ &./ &*- &,1 &+)2 &*-* &-.2 NJ
! &+%+ ! &)%. ! &*%. ! &1%* ! &.%. ! &*0%1 !
AWRMFXY\KYNNHLGHQ FLKHWVVFPF PWWVRU KF ) ) ) */0 .+ +*1
NJ’X ) ) ) &,, &+) &., NJ
! )%) ! )%) ! )%) ! &*%, ! &)%1 ! &+%) !
EKVHHQU[ ../ )-, +0+ .)+ *-) *(.1 NJ
;RUVHLNRLOOF UFFXWVHVVW X[KHQHP[2
DUYU&U^Y[WS]^U\OX W^^]Y\ &-*%2 NJ ,%1 NSO ,%1 KF
A^^]Y\ LVU^]SVLX]OO\OOX _O[[L]]^XL &*%/ !
;RNRQFLUNWRTPLVWU UNHQFFTLR ) *(*/ NJ
=WWVRU %*($0 !











4 )%. )%. &*%. *%.&,%) ,%)&/%) 6 /%) ULV]O_^^\&!
UQ L&*
?^_L *)’ DOV]Y_SVTOVbX LSRO^]]LWL U^Y[WS]^\ <^VL^\Tg[_OX _LV^WL&LV^OOVVL ZOV]YULV]O_^^\V^YUS]]LSX’
FSVTOVaUda]dX]eTOX W^^]YU\OVVK \KK_^]O]]KS\SSX _KTKK , "3X _dROXXa\ UYUYXKS\&
U^Y[WS]^U\O\]K _^Y]OOX +)*. WOXXO\\d’ >YS_SWWSVVK ZOVVYSVVK _SVTOVaUda]dX]eTOX
W^^]YU\O] KSRO^]]KS\S_K] U^Y[WS]^U\OX UK\_^K #U^_K **$’ AVOWK\\K YVO_SOX \^YTK&
_aeRaUO& TK UY\]OSUUY\^^XXS]OVWSOX ]Y]O^]^O\\K% _dROXXa\_KSU^]^U\O] YVS\S_K]
\KWKK \^^[^^\V^YUUKK U^SX _SVTOVaUda]dXXeX W^^]YU\SOX KSRO^]]KWK] _dROXXaU&
\O]’ FdROXXa\]YSWSOX aR]OS\_KSU^]^\ _^Y]OOX +)*. WOXXO\\d YVS\S XYSX 1 "’ DUO&
XKK[SYX * W^UKS\SVVK W^^]YU\SVVK \KK_^]O]]KS\SSX XYSX +* "3X U^Y[WS]^\_dROXXa\’
Ed\]d _SVTOVaUda]dX]eTOX W^^]YU\SVVK \KK_^]O]]KS\SSX -/) USVYX _dROXXa\% WSUd YX
aVS 1) " \UOXKK[SYX UYUYXKS\_dROXXaU\O\]d’ =Y\]OSUUYTOX TK \^YTK_aeRaUUOSNOX
WYVOWZSOX _dROXXa\_KSU^]^\ YVS\S XYSX + "’











































































































































?^_L **’ JSVTOVbUgb]gXXhX W^^]Y\]OX% \^YTL_bhRbUUOSNOX TL UY\]OSUUYTOX _LSU^]^\ UYUYXLS\PY\PY[S&
U^Y[WS]^U\OOX <^VL^\Tg[_OX _LV^WL&LV^OOVVL’
*1 %(/*&,+&&, 3+.5/(016*’0*2*0’, /&.-/11’)&  !# 4 "!!$
+&+ @LNFOFQ NFQFXFQ FXFFPLUHQ XFLNWVWU M[TXLFOVFLGHQ
XHGHQOFFVWWQ
7aXKKWS\OOX WK\\K]K\KZKSXYYX ZO[^\]^_KX WKVVSX K_^VVK ]K[UK\]OV]SSX CSUKVKX
UKXK_KX K_KKWS\OX _KSU^]^\]K :^VK^\Td[_OX UYUYXKS\PY\PY[SZS]YS\^^]OOX’ >S\d_O&
NOX _KSU^]^\]K[UK\]OV^\\K ^VUYS\OX U^Y[WS]^U\OX YVO]O]]SSX Za\a_dX XaUa]SVKX
\^^[^S\OXK% OVS \SSXd OS R^YWSYS]^ ONOVVd ]K[UK\]OV]^TK U^Y[WS]^\_dROXXaU\Sd’
?KVVSXX^U\O\\K RaeNaXXO]]SSX RK_KSX]YKSXOS\]YK :^VK^\Td[_O\]d \OUd :^VK^\Td[&
_OOX VK\UO_S\]K ?KX]O[OOXTd[_O\]d TK CSUKVKXTd[_O\]d #=eZSX\KVWS$’ FS[]KKWK]SONY]
UO[d]]SSX D^YWOX aWZd[S\]eUO\U^U\O\\K UORS]O]a\]d FO\S\]eWKVVS\]K #HWZd[S\]eRKV&
VSX]Y$’ ?KVVSX KSUK&K\UOV YX * _^Y[YUK^\S TK UKVSL[YSX]SKTKXTKU\Y UO_d](2- f \aU&
\a(2/’ =^_K\\K *+ YX O\S]O]]a :^VK^\Td[_OX RK_KS]^] UYUYXKS\PY\PY[SZS]YS\^^NO]
















?^_L *+’ <^VL^\Tg[_OX RL_LS]^] TL WLVVSVVL VL\UO]]^ ZS]YS\^^\ *22-&*22/’
=KVSL[YS]^K WKVVSK Uda]O]]SSX K[_SYSWKKX WS]OX :^VK^\Td[_OX PY\PY[SZS]YS\^^\ ]^VS\S
W^^]]^WKKX WSUdVS BaRdTd[_O\]d TYRNO]]KS\SSX CSUKVKX UKXK_KX UK^]]K :^VK^\Td[&
_OOX =Y[]O\OVdX _O]]d’ >K\UOVWK] ]OR]SSX Uda]]dOX =Y[]O\OVdX UO\USWdd[dS\]d PY\PY&
[SZS]YS\^^]]K #,. cQ V&*$ UKRNOVVK _KUSY_S[]KKWKVVK )%. W, \&* TK *%) W,\&*’ =^_K\\K *,
YX O\S]O]]a UKXK_KX K_KKWS\OX KSUKKX\KKWK W^^]Y\ :^VK^\Td[_OX UYUYXKS\&
PY\PY[SZS]YS\^^]OOX’

















?^_L *,’ FSULVLX ULXL_LX L_LLWS\OX LSULLX\LLWL W^^]Y\ <^VL^\Tg[_OX UYUYXLS\PY\PY[SZS]YS\^^]OOX’
:^VK^\Td[_OX _KV^WK&KV^OOV]K \aX]a_d _^Y]^SXOX UO\US_S[]KKWK YX *%) W, \&*’ FS[&
]KKWK TKUKKX]^^ U^S]OXUSX _^YNOXKSUYTOX W^UKKX% YVVOX UO\dVVd TK ]KV_OVVK ZSO&
XSWWSVVddX’ =O\dVVd ZSOX]OX _S[]KKWSOX KSUKKX UYUYXKS\PY\PY[SZS]YS\^^NO] TK VO_d&
YXQOVWK] _K\]KK_K\]S Y_K] \^^[SWWK]’
CSUKVKX UKXK_K\]K TYRNO]]K_KX VS\d_S[]KKWKX YVVO\\K *%) W, \&*% UYUYXKS\PY\PY[SZS&
]YS\^^\ YVS\S TYZK ,) cQ V&* KVRKS\OWZS U^SX XaUa]SVK\\K’ BS]YS\^^NO] VK\US\S_K] VdROV&
VO ]K_YS]O]K\YK #KVVO -) cQ V&*$’ D^^[SX ZS]YS\^^U\SOX ZSOXOXOWSXOX ]KZKR]^S\S T^^[S
UO\dX U^S_KKX KSUKKX% TY]OX \OX _KSU^]^\ VO_dU^USX]YSRSX YVS\S WO[US]]d_d’
>S\d_ONOX TYR]KWSXOX VaROX]dS\S WO[US]]d_d\]S UY[UOKX UYUYXKS\PY\PY[SZS]YS\^^NOX
TKU\YX UO\]YK% WSUd Wae\ _dROX]dd RKS]KVVS\]OX VO_dU^USX]YTOX WKRNYVVS\^^]]K’
=^S]OXUSX VS\d_S[]KKWKX \^^[^^NOX #)%. W, \&* TK *%) W, \&*$ _dVSVVd ZS]YS\^^]]K VK\&
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Selvityksessä määritettiin Hulausjärven valuma-alueella syntyvä 
kokonaisfosforikuormitus. Kuormitusta tarkasteltiin osavaluma-
alueittain ja kuormituslähteittäin. Hulausjärven ja muiden järvialtaiden 
tilaa tarkasteltiin vesienhoitosuunnitelman sisältämän 
vedenlaatuluokittelun mukaisesti. Ennustettujen ja arvioitujen 
kuormitusmuutosten avulla laskettiin muutokset veden 
kokonaisfosforipitoisuuksissa. Lisäksi mallinnettiin Rikalan kanavan 
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